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S'-ACCCTCGCTA TCCACGCCCA CCACGACCCC CTCAACAAC5 TTATCAGTSA CC7CAATSCA 



AAAAACATTC AACACCTCAT TCCCCACCCT ATTCCCAAGC 7TCCCACTCT JTCCT5CTCGT 



CCCCCTCTAC CCCTCTCTGC TCCCCCACCC TCTCCACCCC CTCCTCCTC CITCrCCCCC I 



TCCTCCACCA GAGGAGAAGA CAGA7GAGAA GAAGGAGGAG 7CTGAAGAGT CASATGA7GA 



CATGGGGA7T TCCCTTTTTG ATTAAATTCC TCCTCCCCTC CAATAACZTT TTTACACAXC is 



TTA-3* end 



It wilt be appreciated that the fragment of formula I of trie present invention may be uaed to identify mRNA 
species corresponding thereto in Northern bto* analyses. 

The polynucleotide sequences of the present invention may also be characterised In that a cONA sequence 
derived from said polynucleotide sequences compnses the sequence insert m pLM59 (NCIB Nc. 12429). & 

pLM53 has been deposited under the Budapest Treaty with The National CoUscttons vt industrtaJ & Martns 
Bacteria Ltd. Tory Research Station. PO Box No. 31, 135 Abbey Road. Aberdeen, AB9 fiOG. Scotland undei 
the deposition number NCIB 12429. The deposition date in respect of pLM59 is 19th March 1967. pLM59 
eonsisu of transformed E.coli JME3 (ATCC NO 36607) See Gene 19. 0259-2S8, 1982 and 25 p241-347, 1983. 
The Insert sequence in pLM59 maybe defined by EeoRI and SamHI restriction aites as terminaJ ends and by the 30 
lenoti of the fragment (see Table 2) 

It will be appreciated that the insert sequence in pLM59 or the polynucleotide sequence of formula I 
hereinbefore daf ired or a fragment of such sequences having at least B, preferably at least 10. more preferably 
at least 12 especially at least 14 consecutive nucleotides msy be used to obtain the corresponding genomic 
DNA or RNA sequences of humans and animals after such sequences have been dosed In appropriate 35 
vectors using standard techniques known in the an (see for example T MantstU et al; Molecular Coning A 
Laboratory Manual. Cold Spring Harbor Laboratory. 1982). Polynucleotide sequences of the present invention 
may also be prepared by direct chemical or enrymaue synthesis or microbiological reproduction. 

It will el so be appreciated that polynucleotide sequences of me present invention define the sequences of 
polypeptides which ere encoded therein. The expression of such polypeptides may tee* constHuie a useful 40 
marker In the investigation of mafignant disease. Such polypeptides msy have some biological role in the 
development of malignant disease and interference with this function may be useful in therapy of malignant 
disease. 

It win be appreciated that the aforementioned molecular markers may be determined m a number of am erent 
ways. Thus for example polynucleotide probes may be constructed which are capable of hybridisation to any 45 
portion cf the genomic DNA precursor of the aforesaid RNA sequence including introns and non-coding as 
weU as codinr portions of the DNA sequence. 

Polynucleotide probes may also If desired be constructed which are capable of hybridisation to any portion 
of the aforesaid RNA sequence, regardless of whether the portion is capable of translation into a polypeptide 
or not. Moreover, if desired the molecular marker in the form of an RNA sequence may be transcribed into a 90 
corresponding cDNA sequence using for example rovarco transcriptase and tho molecular marker determined 
by the use of a polynucleotide probe capable of hybrtoieng to any portion of the cDMA sequence. R will be 
appreciated that the polynucleotide probe win compromise e nucleotide sequence capable cf hybridisation to 
a sufficient length of the aaquance to be determined to ensure that the probe unambtgously detects the 
sequence of interest. In general the probe wUi be capable of hybridising tc et least 8 consecutive nucleotides 55 
of the sequence to be determined, preferably to at least 10 consecutive nucleotides, more pref armory to at 
least 12 consecutive nucleotides and especisRy to at least 14 consecutive nucleotides. * 

Thus according tc one feature of the present invention them U provided s irttynunfeottrfe profce whtnh 
comprises a nucleotide sequence capable of hybridising to a polynucleotide ol the present Invention or portion 
thereof said probe optionally havtr.g a labelled or marker component. a 

As ststad sbove the polynucleotide probes of the present invention wfll en general be capable of hybridising 
to at leas: 6 consecutive nucleotides of the polynucleotides of the present invention, preferably at least 10 
consecutive nucleotides, more preferably to at least 12 consecutive nucleotides end especially to at (east 14 
consecutive nucleotides. 

The poiynucteoLoe probes of the present invention may be labelled or marked according to techniques m 
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,„ r ,„ mrJ . JiP-ndiolabellea in arty conventional way, or alternatively radtoUBtllsd by other 
WC ti to giv «S.radio*b«ll.d prob... The probe, may tor 

meera wtf kn ^^*^^„ ^ libelled with biotin or a similar speoes by the 

5 Ketone. ColcX 00 March 15-20. 1881 ^l*^ 

Staw Editor DonaM D Brown etalor even enryme labo.ioc By the method ot A 0 B MaWime.;!. 

*bT«S dm. 604th Bioehemicai SoaTty^eetinfl, Cambndge Entfjnd l™ 1 ^.^"*"* 3 ^ 
TnaVorern.nt.oneo molecular man™ may also be determined by the use* ennbod «s^m*n jnjy be 

postanal but are preterably monoclonal, raited to a polypeptide sequence eoo* tor byat ^«»P°"» n "J 
10 m^«nm«Uoned flenomt DNA sequence or correapondino RNA sequence. The t^^tad to 

mo proteTencodedby the etorementioned genomte DMA sequence or corroepond.no UNA eequences or 

bind to tny fragment ot tnt protein. 
Tnue eeeordlng to a further feature of the present Invention there is provided an antibody effective to Otna a. 

iecst e fraament of the polypeptide encoded by the polynucleotide ot the present invention. The term 
15 "antibody* Is used herein Includes ail Immunogiobutma and fragments thereof which conteln recognition artea 

tor entigenic determinants of polypeptide! of the present invention. 
Tha entfbody of the present invention may If desired cany a label or marker component tor example a* 

h«r«nbefore^scrlbed in relation to the polynucleotide probes ot the present invention Thus the mtibod.ee 

may for example carry a fluorescent marker. It is no: however necessary that the eni.body nf the present 
20 invention carry a label or marker component Thus for example the antibody of the present irwention may be 

detected by e second antibody which is an emibody to antibodies of the species of tha antibodies of the 

present Invention for example goat anttnouse imrnunogiobuiin. The second entibody w»u have a labelled or 

^l^r^u^oWes. polynucleotide probes polypeptide* and antibodiea ot the present Invention may find 

2$ ^^^^^S^^^^^^ example testing patients. e.o. predisposed to malignances, for the 
presence of the protein (encoded by the polynucleotides of the present mvention) or antibodies thereto in 
Utood. urine or other body fluids, tssue or excretion products : 
2) Immunohistochemistry applications - for the diagnosis of matignant disease in tissue samples 

30 3) Diagnostic imaging - m which case the anttoody or probe will have en appropriate label or marker, for 

exempts a radioactive label or marker; 

4) Therapy - a) for example antibodies ot the present invention may form part of mi immunotoxm. 
sometimes termed the •magic builet\ In order to deliver toxic egents of drugs such as plant toxins e.g. 
item preferentially to the site of a malignant or even benign tumour (see tor example European Patent 

3$ Application No. 6*304801 .8 - Publication Nc. 0145111): 

b) for example the antibodies of the present invention may be useful as a thereapeutte ; 

c) for example polynucleotides ot the present Invention may be useful alone in therapy as anti sense 
DNA or RNA. Thus polynulaotldes ot the present Invention, optionally in a vector or in a polynucleotide 
analogue, which contains sequences complementary to DNA or RNA defining a protein which Is 

40 differentially expressed during cancer orogreasion and metastasis or portion mereof may be employed to 

orevent expression of the said protein: 

5) Histological analysts - polynucleotide prebes (DNA or RNA) having an appropriate label or marker 
may be useful In In situ hybrtdiealion for histological analysis. 

6) Determination of predisposition to genetic disease -for example the polynucleotide of the present 
4S invention (DNA or RNA) may be useful in the analysis of restriction enzyme fragment length or other 

polymorphisms associated with a predisposition to mattgnam disease Furthermore, detection of 
mutations within tha polynucleotide sequences of the present invention in individuals may correlate with e 
predisposition to malignant disease. 
Whilst the nucleotide sequences of the present Invention were originally Identified as being differentially 
so e: pressed during maHgnent tumour progression and metastases m colorectal cancer, the nucleotide 
siouences hove been *ound tc be additionally associated with malignant breast dKnase and metastases. The 
polynucleotide sequences of the present Inveiiltun end fiagments thereof, the polypeptides of the present 
invention and fragments thereof and the antibodies of the present invention are thus ot interest as general 
markers in primary and metastatic neoplastic diseese and not only m relation to malignant breest disease end 
55 colorectal cancer end metastases associated therewith. 

Brief description of the drawings 

Figure 1 shows Northern blot analyses of normal mucosa RNA Total HNA (10 ug per lane) from a 
sample of normal colonic mucosa was etectrapnoreticaily fractionates on a IW> agaroae-formakJeiiyue 
GO gel and transferred to nitrocellulose. Individual lanes were hybridised with labelled recombinant ptasmid 
probes pNM19. pNM32. pNM4:, pNM61 end pLM59 as indicated (19. 32, 41 . 61. 59 respectively). 

figure 2 shows Northern blot analyses of RNAs from mucosae, primary colon tumours and liver 
metastases. Total RNA f 1C ,jg per lane) was electrophoreticaliy frsctionated on a Wc acarose-formaide- 
hyde gel. transferred to rvtrocettulocc and hyeridised with ttP4abetled recombinant pLM59 DNA. RNAs 
€5 ware from: lanes 1-4. normal colonic mucosae; lanes 5-7, primary tumours; lanes B and 0. Sver 
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metastases; lane 10. normal human liver. RNA6 in tares 1. 2 and 7 were prepared fro-n tissue samples 
obtained from patients with confirmed metastatic disease. RNAe in lanes M were prepared rrcm tissue 
samples obtained from patients with no evidence of secondary disease at the time of surgery. 

Figure 3 show* the rotative abundance of pNM32 RNA at different stages In colorectal tumour 
progression. The relative abundance of RNA homologous to recombinant pJasmid pNM32 in tissue $ 
specimens representing different stages of colorectal tumour progression wjl% determined hy 
doubling-dilution RNA dot-blot hybridisation to*p.iaconed piaamid ON A. Total «NAs at e concentration 
of 500 ug/ml were diluted and applied to nitrocellulose as described (see Materials end Metnods) In a 
volume of 4 ui, the first dot in each series thus representing 2ug of total RNA. 
It may be advantageous to present the polynucleotide probes and/or embodies of the present invention in to 
the form of diagnostic Wis and kits are regarded as further features of the present invention. 

Thus eccorsmp tn * further feature of the present invention there Is provided e kit for detecting 
polynucleotides of the present invention wltidi comprises a polynucleotide probe aa neremberore oetmod, 
optionally in labelled or merited form. The kh may additionally contain means for labeling or marking the probes 
either prior to or subsequent to hybridisation, where such probes ere not already labelled or marked. The kit t£ 
may also contain means for detecting said label or marker, tf desired the kit may contain enzymes such as DNA 
polymerase or enzymes for introducing appropriately labelled nuoteotidea into DNA or RNA probes. Tro kit 
may contain restictfon endonudeases and other appropriate materials for performing analyses of HflP't. 

According to a turtner feature ot the present invention there Is provided a kit for detecting the polypeptide of 
the present invention or fragments thereof which comprises an antibody of the present invention as so 
hereinbefore defined, optionally m labeled or marked form. Where the antibody la not in labelled or marked 
form the kit may contain a second antibody which Is an antibody to antibodies of the same species as the 
unlabetled antibody as hereinbefore described. The second antibody will be labelled or marked and the kit may 
include a formal appropriate for effecting the determination for example as described in US Patent 
No. 4 .376.1 10. The kit may also contain apparatus for the preparation of histological samples for analysis using as 
anttoodies cf Ihn present invention. 

ff desired the polypeptide of the present invention or fragments thereof may be useful as sun cards in 
analysis of samples by physical techniques, for example HPLC, TLC or other chromatographic and/or 
apaetrcseople techniques. 

According to a futher feature of the present Invention there is provided a Wt for manufacturing the xt 
polynucleotide of the present invention which kit comprises microorganisms containing vectors capable of 
producing the polynucleotides of the present invention. 

Per diagnostic imaging the polynucleotide probe or antibody of the present invention will heve an 
appropriate labelled or marker component, for example e radioactive label or marker, end will conveniently be 
presented in a form suitable for ingestion or Injection. 35 

Tne antibodies of the present Invention may also be of interest In purifying a polypeptide of the preaent 
invention and accordingly we further provide e method of purifying a polypeptide of the present Invention as 
hereinbefore defined or any portion thereof or e metabofite or degradation product thereof which method 
comprises the use of an antibody of the present invention. 

The purification method of the present invention may be erected by any convenient technique known in the 40 
art for example by providing the antibody on a support and contacting the antibody wfth e solution containing 
the polypeptide whereby the antibody binds to the polypeptide of the preaent invention. The polypeptide may 
be released from binding with tne antibody by known methods lor example by changing the ionic strength of 
the solution tn contact with the complex of the polype ptide/antibody. 

The following non-limiting Example is provided In order to Dlustrate tne present Invention:. 4$ 

EXAMPLE 1 

MATERIALS AND METHODS 

SO 

Tissues 

Specimens of histologically confirmed adenomatous polyps, colorectal tumours, end Rver metastases from 
colorectal tumours were obtained from patients undergoing surgery at Glasgow Royal tntVmary. Specimene of 
histologically norma: colonic mucosae were obtained from tissue adjacent to the resection margins of 
surgically removed colorectal tumours. AH tissues were immediately frozen in liquid nitrogen end stored at 5$ 
•70* C until required. 

Isolation of total RNA 

Total RNA was isolated from the frozen tissue specimens by a modification of Urn method of Chlrgw'n et aJ 
( 1979), which yields undegreoed total RNA suitable for the isolation of polytA)* RNA. overcoming the high level eo 
of activity associated with endogenous RNAases in these tissues. A sample (about Oil g) of the tissue 
specimen was ground to a fine powder under fc'guld nitrogen In a pre-cooled porcelain mortar and pestle. The 
ground tissue wes lysed by transfer to 20 ml of guanidinium thbeyanste solution (5 M guarddtntum mtocyanatc. 
5C/o mercaptoethanol. SO mM tris-HCI. 60 mM EDTA. pH 7X». DNA wes fragmented by eonJratton. VtO vol Wit 
sarcostne added and tne solution warmed to WC In 0 water bath for two minutea. Gross tissue debris wes «ff 
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cellulose (BRL). recovered by preopraoon ana wasnea as oe* 
water at a concentration of 250 pg/ml and atcred at -20*C. 



1$ 




□ 0 rVTrifj fill I iDVII*iiH*<f> twwm » ^ ■ ■ » — # 4? — 

cDNA was Mum-end llgated Into the Sma1 aite of plasmid pUCB. The recombinant plaamida were uaed to 
trwisfi irm E.coJI JMB3 and Individual recombinant denes were grown en L-agar 0 cm ptetcc. individual colonial 
20 were picked inoculated, and growr. in 9&w«D microtitre plates (Flow Laboratories), duplicated and stored a! 
-20°C Simultaneously, using a transfer plats (Dynatech). two nyton filter (Blodyne A. PALL) replicas of each 
plate were copied, and the bacterial DNA lysed and baked onto the filten for screening. The insert is recovered 
by digestion of the recombinant plasmid with Eco W and Bam HI by methods known in the art. 

25 cDNA probe preparation end colony hybridisation ... «y . 

~ A || oi f tne probes used to screen the libraries were Ungle-stranded cDNAs synthesised from poly(A) RNAs 
using AMV revs res transcriptase (Bio-Rad Laboratories) end *p-dCTP (n^p-dCTP, 400 Ci/mmol. Amersham 
International pic) as label. Colony hybridisation (Grunstein and Hognees. 1975) tc the nylon titter replicas of the 
cDNA Hbrartes was cerried out as described by the manufacturer (PALU at 65*C tor at least 12 hours using a 

30 probe concentration of C5-U10* cpm/ml. Excess probe was removed by three haiMiour washes In a washing 
butter (5 mM NaHjPQ*. 1 mM EOTA, 0.2** SDS) et 6S"C. Colony hybridlselion was visualised by 
autoradiography Ml -70'C using Kodak X-Omat film and Dupont Lightening Plus intensifying ecreeno. 

Plcamid DNA iaoletton end dot-blot hybridisation 

35 Smao-scato bacterial cultures (2 rrt overrUght cultures) were used for the isotetion of ptesmid DNA by the 
method cf Blrntoirn and Doly (1979). The DNAs were dot blotted onto Blodyne A nylon membrane fillers, 
denatured and baked as described by the manufacturers (PALU prior to hybridisation under conditions as 
described ter colony hybridisation. For further study ptaamids were isolated from 500 ml overnight cultures, 
using the alkaline lysis method of Bimoolm end Dory (1979). The plasmtos were purified by C*d *nt\ «uciose 

40 gradient cenmlugatlon. Recombinant plasmids were finaBy resuspended in TE buffer (10 mM tris-HO, 1 mM 
EDTA, pH B.0) at a concentration of 250 ;ig/ml and stored at 4 # C 

Northern blot enalysis end dot-blot enaryels of tots! UNA 

Total and poiy(A)* RNAs tn s buffer solution containing 50% formamJde and 22 M formaldehyde we'i 
45 heated to 65*C lor 10 mantes, dtfiKl no tee. end elecfrophonsticatty fractionated on 1% agarose -formalde- 
hyde gels prior to Northern blotting onto nitrocellulose as described by Thomas (1980;. 

Serial doubling dilutions of total RNAs In sterile water were heated to 65*C for 15 minutes and chlDed on Ice 
before dot slotting onto nitrocellulose that had been previously wetted In 20X SSC (2 M NaCI. 0.3 M sodium 
citrate, pH 7.0) and air dried. The RNAs were immobilised onto the nitrocellulose by baking for 2 hours at 60* C. 



Southern blot analysis 

Restriction oruymo digested normal human white Mood ceD DNA. 18 u£ per lane, was eiectrophorotlcaily 
fractionated overnight on 10* egarose gels, and then transferred to nitrocellulose using a modification of the 
method of Southern (1975). 



Hybrlelaetlon conditions 

Recombinant plasmids were radioactivety labelled by nick-translation using c p-dCTP (a- 3a p-dCTP. 400 
Ci/mmol. Amersham International pic). Nltroceliitose mmrn |n*Jiyhriitiaed in a buffer containing 
formamide. 0.1«to SDS. 5X Denhardt's (0.1«fo Rcol 400K MW. OAVq polyvinyl pyrofidine 3S0K MW, 0.1% bovine 

€0 serum albumin). 5X SSC. 50 mM ecdium phosphate , 500 pg/mt salmon sperm DMA. 10 ug/ml each of paryl A) 
and poiy(C). glycine. pH 7 JO. for at least 12 hours at 42* C. Hybridisations were carried out in a buffer 
containing 50*b formamide. 1W* dextran sulphate. 0.1** SDS. 5X SSC. IX DenhardU. 20 mM sodium 
phosphate. 100 uQ'ml each cf polyfA) end polyfCJ. pH 7.0. for at least 12 hours et 42*C with a probe 
concentration of O-S-liUT cpmVml Following hybridbations filters were washed fit 65'C in 2X SSC. 0.1H* 

€5 CDS. then G.5X SSC. O.vw SUS ard finally 0.1X SSC. O.HVb SDS, and exposed :o Kodak X-Omat fitm with 
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mteniitymg tctttns at -7CX. 
RESULTS 



' A cONA iiorafv ot spprc*. 6000 clones reeresentative of ncrmci colonic mucosa poryW *NAa 
screened wttr. prooe* generated from poty(A)- RNAs according to the scheme scored * the screen ng 
protocol set out below. 
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Screening protocol for cDHA libraries! I dentification of 
recombinants associated with tumour stage. 



I 

I* Normal colonic mucosa 

I CDJJA library 

I about 5000 clones 



I 



30 



Colony hybridisation H 



probes*: normal aucosae(4) b 



912 clones 



Colony hybridisation 2 1 



probes: 



AS 



SO 
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\ 

normal mucosae(2) 
colorectal ca(5) 
I 
I 
I 

69 clones 

J 
I 

Plasmid PWA dot-blot l 
hybridisation I 
1 

probes: normal mucosae(S) 
colorectal ca(3) 
liver 8etas:ases(3) 



I ' 

I Liver metastasis l 

i CBKA library I 

t about 3000 clones I 

I ! 



I 

probes: liver metastases(2) 
colorectal caU) 
I 

286 clones 
I 
! 
I 
I 

probes t normal mueosae(3) 
colorectal ca(3) 
liver metastases^) 
noroal liver(l) 

I 



82 clones 



probes: normal mucosae(3) 
colorectal ca(3) 
liver metu*tases(3) 
normal llver(l) 



a. am pi iiims w« «"j>«ctCTP*bbe Iwi rJWAs reverss trenasribed fimn piHy(A)* RNAa. 
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Table 1. Recombinant cDNA dot blot hybridisation to cDKA probes 
from histologically graded tissues 



Origin uf Relative hybridisation to cCNA probes 

recoainant Number representing* 



clones of clones 0 Mucosa Primary Secondary 

tumour tumour 



Noraal colonic 6 4- c 4- 

bucoss ,7 4- + +/- 

cDKA library 7 4. * 

Liver metastasis 8 + 4- 4+ 

cDKA library 6 4- +4. + 



a. 3 2 F-labelled single-strained cDHAs reverse transcribed from 
total poly(A) 4 RNA. 

b. Clones grouped on the basis of hybridisation of r leaoid DNA dot 
blots vith probes Indicated; identical results obtained with 
probes derived from throe specislns of each tissue type. 

e, Rybrldisatioc signals; 44-, very strong; +, strong; weak or 
absent* 
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Table 2. Characteristics of five selected cloned sequences. 



cDNA clone • Size of cDNa Sire of homologous 
insert (bp) Mi <kb> 



pNM19 330 1.2 

pNfci32 465 1.2 

pKM41 420 1.9 

pNM61 230 2.1 

PLM59 400 0.8 



Table 3, Relative abundances of five oRKAs in mucosae, polyps, 
carcinomas and metastases. 

v 



Tissues Recombinant clones 

pNH19 pNH32 pNHAl pNM61 pLK59 



Kucosa (4) a 


104° 


320 


98 


130 




Folyp (3) 


88 


192 


192 


85 


4 


Carcinoma (4) 


107 


32 


32 


32 


8 


Metastases (2) 


10 


24 


9 


9 


32 



V 

a. Humber of Individual samples. 



b. Mean values of reciprocals of dilution end-points 

determined by total RNA doubling-dilution dot-blot assay (see 
fif.4). 



K 



0284 362 



Table 4. Abundances of hoaologous RHAs in ae testates relative 
co oucosa and carcinooa. *~ 



Abundance in Recombinant clone 

netastase* pHMl9 pW02 pKHU pNMfil pLH59 



Claims 



to 



15 



Relative to mucosa 0.1 0.06 0.09 0.07 6*4 

Relative tu carcinooa 0.1 0.75 0.23 0.28 a.O 20 
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1. A polynucleotide sequence which it differentially expressed during malignant tumor progreesion and 
metastasis in colorectal cancer and Umjmm it* thereof 

2. A polynucleotide sequence as claimed In daim 1 characterised In that the cDNA sequence 
corresponding thereto contains the sequence of formula I ea herein defined or a sequence 
complementary thereto. as 

3. A polynucleotide sequence as claimed in daim 1 characterised tn that a cDNA sequence derived 
from said polynucleotide sequences comprises the Insert sequence In pLM59 (NOB Mo. 12429). 

4. A process for preparing a polynucleotide sequence as defined in any one of the orecedrno dairrs 
which eornprtiet me use as a prose of me insert sequence in pLM59 or the potynudeotide sequence oi 
formula I as defined in daim 2 cr a fragment of such sequences having at least 6 consecutive nucleotides. 40 
to obtain the corresponding genomic DNA or ANA polynucleotide sequences as defined in any one of the 
preceding claims, 

5. A process for preparing a cDNA polynucleotide seouenoe es defined in any cne of claims 1 to 3 which 
comprises symnetJsmg the cON A .sequence from en RNA polynucleotide sequence ee denned in any one 

of daims 1 to 3 by enzymatic techniques known jjrje. «3 

6. A process for preparing e polynucleotide sequence as defined In any one of claims * tc 3 by chemica! 
or enzymatic synthesis or oy mierobioJogicsJ reproduction. 

7. A polypeptide or fragment thereof, encoded by a polynucleotide sequence as defined in any one of 
daims 1 to 3. 

S. An antibody effective tc bind at least a fragment of the polypeptide es claimed In daim 7. 50 
9. A polynucleotide probe which comprises e nucleotide sequence capable of hybridising to a 

polynucleotide sequence which Is dmerennaJiy expressed djring malignant tumour progression end 

metastasis h colorectal cancer and fragments thereof. 

10. A polynucleotide probe as defmed tn daim 9 wherein the nucleotide sequence Is capable of 
hybridising to e polynucleotide sequence as defined In claim 2 or ciaim 3 or e fragment thereof. 5$ 

11. A method for the diagnosis or prognosis ct malignant disease which comprises detecting me 
presence or absence in e sample of a potynueieottee or fragment thereof as defined in any one of daims 1 
to 3. e polypeptide or frarjmertt thereof as defined in Unit n 7 or an antibody as defined in daim 6. 

12. A method of determining the presence or absence of a predisposition to malignant disease which 
comprises the use oi a polynucleotide or fragment thereof as defined in any one of ciairre 1 to 3 in so 
detecting the presence or essence of polymorphisms associated with me predisposition to malign am 



13. A method of determining the presence or absence of a predisposition to malgnent disease which 
comprises detecting the presence or absence of e mutation within the polynucleotide sequence defined 
in any one e? claims 1 to 3. » 
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Fig. 3. 
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Fig.2. 
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quences and proteins that are differentially ex- 
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as general molecular markers in primary and mete- 
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